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Instrument for Cutting or Severing a Bone from Wfcthin 
the Bone 



We. Oetopedia. GmfcS, of KieWDiet- 
sx&s SMzztddtr 3, Germany, a Gennan 



nchs^c 



body corporate, do hereby deefexe die invenr 
tioa, for whfch we pray that t patent may 
be g&uxed to us> and tne method by which 
it is to be performed, to be patdcolarly des- 
cribed in and by the following giiiimirm: — 
Tb& mvtndon* relates to an instrument for 
mtting of severing bones front whMn the 
bones. 

Up to nOw> it baa been common practice 
in surgery to soar or break throng a bone 
from the outside thereof^ which measure* 
however> involved the danger of l a fecTifg ^ of 
&oc^ of a iafib loss of Wood, or of an injury 
to vessds, nerves or tonioas, 

la order to avoid this danger, the invention 
propose? an instrument df^ngnrd for fin en- 
tirely ditfercni memcd of operaticuT n amel y te- 
em or sever the bone noc from ir* o nr si dC y 
bat to insert a cntrlng vol through Ac mar- 
Tow-cavity> w hich is first drilled Or otherwise 
provided -vxtb a central opening for this 
purpose, info the in trtw r of the bcnTi and 
to apply the tool against the inner wall of 
the bone. # 

ITjc invention consists in an instrument 
for carting or severing a fcone f com within 
the bone, comprising a xotatably driven rat- 
ting tool supported by an elongate flexible 
dove abaft being adapted to be fattened into 
the interior of a bone through a ZangjtudrnaRy 
dnDed bale, and means adapted to be intro* 
freed into tb& drilled hob together with the 
catting tool for urging and laterally displac- 
ing the cotang tool m die direction of tie 
periphery of the bane, the said means being 
act oaM c fto^a outaJde the bone* 

According to one embodiment of the in- 
vennon, having a phcrattry of cutting took, 
these tools are movable radially outwardly 
to a cutting position against the bone walk 

[Price 4*. 6£] 



hrnr^ nr gwf by xeSUiCUt t PCfl flB tO tMs 

position. 

The internal saw may be i nserted into the 
bane in the manner winch is Imown for mar- 
row cpfes or nails* La, h v introduced 
into me marrow-cavity of ti e bone through 
a_ small sfcm pnnctnre being spaced a inn** 
crfttt distance from the location of the cut 
to be made. Similarly as in i he case of driv- 
ing in marrow spikes or naUs, prior to in* 
scrdan oS the tool the ma»>w^avfty is ear 
lsrgcd by means of 5 Ion|; marrow-caviry 
drill to * diameter nnnwffiig that of the saw 
disc of the internal saw by .04", 

The invention WXQ now : jc described in 
detail with reference to these preferred em- 
bodiments of the invention is shown in the 
accompanying drawings* wlinein:— 

1 is a IongtniiKflil section view 
embodim ent of the 
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90 



GO 



according to the invenuoo, nith the displace- 
ment mea ns pivoted outwardly; 

Figure 2 is a lon£mdinaL sectional view 65 
through another embodomenc of die instru- 
ment of the invention, with the displacement 
means pivoted outwardly! 

Figure 3 is a longitudinal sectional view 
through a third embodiment of the tnstxu> 70 
meat according to the mention, with me 
disphcement means spread apart; 

Figure- 4 is an devadonal view of the dr- 
cakr saw disc with the d^&ormfflt means 
retracted (insertion position), in section along 75 
hats II — U of figures 1 anl 2; and 

Figure 5 is an dcvational view of the cir- 
cular saw disc wim the displacement means 
expanded (operational posiiioa), in section 
along lines ft— EC in ftgurrs 1 and 2. 60 

la the drawing theln^enrion has been 
shown in a schematic form only since the 
constructional configuration will be 



PAGE 21/33 * RCVD AT 10/19/2005 12:09:55 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/34 * DNIS:2738300 * CSID:3308772030 * DURATION (mm-ss):0940 



10-19-2005 11:23 



F rcra-MART I N&FERRAROLLP 



3308772030 



T-287 P. 022/033 F-789 



o 



envious io su cspert from the present dis- 
closing- „ . 

1Ttfi> instrument of the nrwiirnnri comprises 
* f^ aH cutting tod 6scb as a circular saw 

5 diss 1, the diam^sr of which ipproumatcfe 
corresponds to thai of the nanov^viry of 
the (me id be severed, and which is attained 
to the end of a robust dangavd xotatabte 
powcr-warjsmittiag shaft 2 bavins ft kuggi 

10 of from 12" TP about 16T. In the emhodi- 
it th it shown in Hpue 1, tfais shaft com- 
prise? a metal wire, preftaaHy a sttd wire, 
whereas io toe embodiment shown in Figure 
2, a wire or A flexible shaft is o*cf J«" 

15 Snpofit. The other cud of tta shaft 2 amy 

trated) and through a flcxibk dira snals (not 
SUnsoattd, ettierj to any one of iteitoctoc 
or pneumatic motors canmonly nsed is an 

20 operating room. 

^Xhesliaft 2 extends into * flexible Tube 
3 which tutthrrmorc enemas an elongate 
powBi^asnumng element 4 of substantially 
the Bune lfn gr* 1 as the shaft % the end of 

25 winch rki ft^rr 4 adjacent the off di*e ia 
provided wim. a displacement xneans m the 
torni o£ an appmrWdy crescent^sped 
lever 5 exumdiug parallel to Ac saw disc. 
In the cmboo^irnent shown is Kgone It ele- 

30 menr 4 and shaft 2 both consist of a metal 
wire, picfenbly a steel wire, while f flexible 
tube coaxxaDy enclosing shaft 
f yi f ^f plrrrmt 4c in The anbodlrucucs shown 
in Hgnrcs 2 and 3. te 

35 Due to is ecucmric ruouutmg relative to 
ite saw bub, lever 5 (which is almost com- 
pletely covered by the saw disc in W W> 
Sanal view of Figure 4} may be moved a 
substantial Distance out of the drculator con- 

40 toor of the saw d^c 1 by rowdng shaft 4, as 
shown in Figure 5, so mat the fever P«sses 
against one side of the inner wall of the 
rnbokr bone and forces the saw diseto Jo 
opposite side of the bone wa£ so that the 

45 buoTmay he severed at *is 

ri rotation of the saw disc. By rotaune 
entire infff PT™" about i ts Inu goiynal 
the tubular bone is cut thrOUffl along 
' its entire circumference afthougb, if *o de- 
50 sired* cutting need not be effected rlgn: 
through the bone wall, the wmammg ponton 
of the bone wall being broken at a later 

^^SfcviouslR dhfeent cutting tools such as a 

55 imifing tuo^a pino^ 

cwtera stay be used in i corresponding unit- 
aer instead of the circular saw disc. 

In order to allow the lever 5 nf the en> 
hodnnnat shown in h \* \ 

GO to be pivoted ourwarnly from the t ube 3 
in a plane crossing the axis oTrhe power- 
transmitting element 4 and preferabjy iunv 
mal to said axis* the elanent 4 of Figure 1 
is bent at ¥ in a right angle at to end oppo- 

65 site to the lever or displacing means, and 



passes out of the xcjbe Io radial direction, 
through an elongated hole 8 enending 
through « about ISO* of the periphery of 
the rube, in the construction of Figure ^ 
the end of the outer element 4* is provided 70 
with a pin 4" extending through said elon- 
gated hole. The angular pardon 4' orpin 4" 
may be provided wJih an external threading 
adapted to rereive a nut 6 by means of which 
the d»pignt 4, or Ac may be secured again* 79 
the tube 3 in any d. sired angular position, 

Further, the embednnent of Figure I fo- 
eludes one or mart: collars 7 or the h*e 
nddc means disposal internally of the tube 
and adapted to guile shaft Z and element w 
4 within the tube 3 parallel to the axis of 
the tribr . 

In xhe embodimcne shown in Figure 3 9 the 
r rfrm z tool preferaldy comprises three cut- 
thtg members la wrich axe arranged respco- o5 
tivdy at the ends of three tool retainer* ox 
hol der s 5a adapted to be spread apart to 
form an angfe with respect to the central 
^ of tube 3* and preferably to be spread 
apart in radial dirtcdon. In this tnodj&ca- » 
non» the jKrwteisnmnng etaurnt 4fl ia 
nut provided about its longitudinal axis as in 
the cnlbodnacnts of Figures 1 and 2 in order 
to move the displacing means ont of the rotat- 
ing axis of the drivt shaft towards the wall " 
oT the tone, but is shifted by means of a 
fever 46 mounted on one end of the dement 
4<r to project throrgh a hole 8a in axial 
direction relative to ie other nowa-transmit* 
Ting shaft 2&> so tbd; when m the retracted 100 
position shown in Jlgure 3, the element Aa 
anows crpanaDn of d» tool holders U under 
the action of an exianding means 9*. e-g. an 
the form of tec :pring5L In this case, the 
ehmgated hole Sa nmst extend in the uTrec- 
oon*bf the tube axis. Centrifugal force created 
by relation of the drive jftaft 2a together with 
the expanding sneins 9a urge the cnttmg 
members U to cut iuto 4e bone ^wuIL 

In the esnbod&aznt illustrated m Kgare HO 
2 the shaft 2, prior m or during introduction 
of the instrument into the marrow cavn7 > 
may be pushed forward to extend some ceno- 
metrcs beyond the cad of the rubnlar elemait 
4a The flexibility of abaft 2 thus permits 115 
the saw disc 1 to be inclined from its rotat- 
ing axis to contact the bone wall at the c^ 
sired point of cutting. Displacement of the 
lever 5 retains the disc in ibis position and 
cutting is effected by rotation of the shaft I2U 

Z WHAT WE CLAIM IS:— 

1. An instrument for cutting or severing a 
bone from within the bone, comprising a 
rotutably driven cueing tool supported by an X£> 
elongate flexible drive shaft and being adap- 
ted to be inserted fcuo the interior of a bone 
through a longftnchtaUy drilled holey and 
means adapted to be introduced into the 
drilled hole together whh the cutting tool 130 
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obvious to en expert from the present du*- 

The instrument of the invention comprises 
a $maH cutting tool such as a ctaifar saw 

5 diss U itoe diameter of which appraxnrntfely 
corresponds to that of the narxcw^vity of 
tiir bone to be severed, and which it artazfaed 
to the «od of a robust dongatcd rouablc 
p swarHra nsnntting shaft 2 having a length 

10 of from 12* to about 16*, la the embody 
meat shewn in Figure 1* ibis shaft com- 
arige? a metal wc, preferably a saedwixe* 
whereas in the embodiment shown in Figure 
2, a wire or a flexible abaft » v**J<* 

IS purpose The other end of this start 2 may 
Sconnected tarmu* a dutch (not flto 
trawd) and though a flexible dnve shaft (not 
2Hstrattd, ertber} to any one of the electric 
or pneumatic motors commonly used in an 

30 opet iitmpr xoons> 

k Thr titan; 2 extends into a flcsthte nibe 
3 which furthermore encloses an elongate 
poweMransnining element 4 of snbsnm&alfr 
the same length as the shaft 2, the end of 

25 wmcti element 4 adjacent die saw disc a 
provided -wddi a displacement means in the 
fipg of an approximately cresoenwhaped 
lever 5 c*tending paxaBd t© the saw disc 
la the embodiment shown m Ngure 1, ele~ 

50 went 4 and shaft 2 both consist of a metal 
wire, preferably a sted twite, wMc a flexible 
time cossaaHy endosmg shaft 2 forms an 
titter rlrmnrt 4a in me emfrnriitnfflits shown 
in Figures 2 and 3. 

99 Due to its eccentric mommas relative to 
the saw bob, Jevcr 5 (which is almost com- 
pletely coveted to the saw disc at ma oc- 
£cmal view of Figure 4) may be moved a 
substantial distance oat of me arcnMtorcoo- 

40 tour of tlte raw- disc 1 by rotating shsftAss 
shown, in Figure 5, so that tbc lever ppses 
against one side of me inner van of the 
tabular bone and forces the saw disc to Use 
opposite side of the bone wall, ap that the 

45 tone may be severed at mis latter pomt 
Troon rotation of The saw disc. By rotating 
the entire instrument about its lunnjmotaal 
axis, the tubular bone is cot through along 
• it* entire crrCTJmference almongb, if so de- 

50 cited, cutting need not be enccted npxz 
diromdi the bone wall, the r emaining portion 
of tin? bone wall being broken at a later 

(Piously* drncrcnr cutting tools such as a 
55 ^TW toot a grirtdiog wheel, or one or more 
cutters may be used in a corresponding man- 
ner msfrmf of the circular saw disc 

In order to allow the lever 5 of the em- 
txdiment shown ht Figures 1, 2, 4 and 5 
fiO to be pivoted outwardly from the tube 3 
in a plane crossing the axis of tbe power- 
transxnittiag dement 4 and px^emMynor- 
rnal to said axis, the element 4 of Figure 1 
is bent at 4" in a right augte at its end nppo- 
65 site to the lever or displacing means, and 



passes out of the lube la radial direction 
through an clongaised hole 8 enending 
throng e& about 180" of me permbery 
the tube. 5n the construction of Figure 2* 
the end of the onta etewnt 4a is provided 70 
with a pin 4" extruding through said elon- 
gated bole. The angular portion 4' or pin 4" 
may be provided with an external threading 
adapted to receive a an* 6 by means ftf which 
the dement 4> or 4& may be seemed apmst 75 
rbe tube 3 in any dssired angular position. 

Farther, the embtdimcnt of Figure 1 
clode? one cr man: collars 7 or the Jflce 
guide means disposal mternaHy of the tube 
and adapted io guile shaft 2 and dement W 
4 within the tube 3 parallel to the axis of 
the T wft*- 

In the embodiment shorn in Figure 3, the 
oaring tool preferalsly compxises three cut- 
tmg members U wlich arc arranged iespec~ » 
uvefy at the ends of three tool retainers or 
holders Sa adapted to be spread apart to 
form an angfe with respect to the central 
aais of tabe 3a and preferably tr> be spread 
apart in radial dfrecrjani In this rnoainca- w 
tioiw the power-tra ismftfing element 4e is. 
not provided about it* longitudinal axis as in 
the embodiments of Figure: 1 and 2 in order 
to move the dispJachg means out of the rotatr 
ing axis of the drivt shaft towards the wall » 
of the bone, but is shifted by means of a 
lever 4ft mounted on one end of the dement 
4* to project through a bole 80 in asjal 
direction rdative tn [he other power-rransrott- 
tint shaft 2a, so tkit, when m the xetracoed iw 
position shown in Figure 3, the dement 4a 
allows expansion of the tool holders 5a under 
the action of an w>aiidinfi means 9^ eg. m 
the form of three rprmgs. In ttus case, 1IV3 
elongated hole 8a rtmt extend m the direc- 105 
ticn of the tube axis. Centrifugal force created 
ty rotation of the drive shaft 2a together with 
tie ^KTftT"h>ff mesas 9c urge the cutting 
members Lr to cut into the bone waJL 

In the etnbodimint illustrated in Figure UQ 
2 the shaft 2, prior to or d^mr^ introduction 
of the instrument into the marrow cavity, 
may be pushed forwrrd to extend some centi- 
metres beyond the cad of the tabular dement 
44. The ftexmiSty of shaft 2 thus permits 115 
the saw disc 1 to b: Indmed from its rotat- 
ing axis to contact the bone wall at the de- 
sired point of cmriag. Displacement of the 
lever 5 retains the disc m this position and 
cutting is effected by rotation of the shaft 120 
2, 

\7HAT WE CfJ JM IS:— 

1. An mstrnment for cutting or sev ering a 
bone from within the bone, comprising a 
rotaraMy driven coning tool supported by an 125 
elongate flexible drive shaft and being adap- 
ted to be inserted into the interior of a bone 
through a lanriwdlaaUy drilled hole, and 
means adapted to be introduced into the 
drilled hole together with the cutting tool 230 
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for urging and laterally <5apladag the cut> 
ting tool in tbe direction of ifae periphery 
of lie bone, the said means being actuarable 
from outside tbe bone, 

5 2. An instrument as claimed m claim t, 
whereat Ac means for urging and laterally 
displacing tbc anting tool is movable from 
A position, for insertion into die flrflkd bole 
of the bone* in which position its projection 

10 Into a plane normal to the directum of inser- 
tion of the said means into the tone is within 
the periphery of the projection of the cutting 
tool inzo the said plane* to an operative posi- 
tion in whka tbe cutting tool is displaced 

15 from im position of insertion into tbe bone 
to a position against tbe bone wait 

3. An instrument as daimcd in daim 1 or 
2, wherein tbe means for urging and laser- 
ally displacing (be cutting wot corcpriscs a 

20 fever means being supported eccentrically of 
tbc axis of rotation of tbe anting tool, tbe 
Jeter means bdn£ pivotaWe in a plane paral* 
Id and adjacent to tbe plane of location of 
tbe toot, 

25 4. An instrornent as dnimcd in cham 3, 
wberein tbe lever means is emeent-sbaped. 

St. An ifi*rfnTiT tffw ^ as gTnpr>gi^ jq. my one 
of claims 1 b> 4j wberein the force far urging 
and laterally displacing the cutting tool £ 

30 spp£cd by a pin trom wxtslde tbe bone upon 
tbe means acting on tbe catting Tool* by 
roefliw of a flexible m ^ " >h p f lo^yd within a 
fltalbJe tube surrounding Ac drive sbafr, 
6. An mstrnrnent as daimcd in daim 1, 

35 wherein the means for •urg5n& and laterally 
displacing tbe anting tool is provided on 
tbe rotstabk drive abaft itself. 



y w An instrtrment as ci timed m daim 6» 
wherein tbe meana for mging and laterally 
displacing tbe cutting tod comprise jesflieac 
means biasing tbe cutting: tool against tbe 
inside of tbe bone wall, wlien in hs operative 
position. 

8. An instrument as cl timed in claim 7> 
wherein a pltiraKry of crrxing tools is used 
being movable radially (onwards m their 
cutting position within tie drill bole and 
rotatabSc around tbe axis of rotation of tbe 



40 



9. An mstrument as domed m daim 1, 50 
wherein the crating tool h supported on the 
rCffiKcnt meana» 

10. An instrument as < Maimed m any of 
claims 5 to 8, comprising tin axialry displace- 
inflexible tube adapted ta relieve the means 55 
for tttgmg tbc Cutting tool from lis iniro- 
dnemg position into its operative position 
and vice versa, 

1L An instrument as claimed in claim 
5 or 10, coTfarrisTTig mesia for loosing tbe CO 
flexible member or nexide relieving tube, 
tesseetjvely, in a selected position within the 
radial range of diEpl&CcsPent of tbc tnoL 

12, An instrument according to any one 
of tbe pTccrrling claims, being rotatftble 65 
arormd tbe axis of tbe Ink drilled in the 



13. An instrument for mating or i 
a bone from vidua the bine substantias? as 
hereinbefore described wit i reference to, and 70 
as shown in, tbe scromparying; drawings. 
MARKS & CJRK, 
Chartered Parent Agents, 
Agents for tbe Applicants). 
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Printed for Har Majesty's J . 
Office, 35, SOBtaamptOn 



' Office by die Cornier Pr^*.— 
" ~ » London, from wUeb copies my be 
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